AIR CLEANER 



BACKGROUND OF THE INVENTION 
The present invention relates to an air cleaner for filtering air 
taken inside an internal combustion engine of a vehicle, and more 
particularly, to an air cleaner provided with a cylindrical filter element. 

A conventional air cleaner of this kind is shown, for example, in 
FIG. 7. The shown air cleaner is provided with a cylindrical outer case 1, 
and the case 1 is formed with an integrally formed bottom lb and an 
opened end. An air inlet la is formed to a side wall section of the case 1, 
and inside the case 1, there is disposed a cylindrical filter element 2. The 
opened end is covered by a cover 3 which is formed with an air outlet 3a 
being coaxial with the cylindrical filter element 2 in an assembled state. 
When the cover 3 is fitted to the opened end of the case 1, the filter 
element 2 is pressed and secured in the axial direction between the cover 
3 and the bottom lb of the case 1. 

The air introduced inside the case 1 through the air inlet la 
passes the cylindrical filter element 2 thereinto in its radial direction as 
shown with an arrow. The air passing through the filter element 2 flows in 
an inner space of the filter element 2 along the central axial direction 
thereof and then flows out of the case 1 through the outlet 3a formed to 
the cover 3. 

When such air cleaner has been used for a long time, much dust 
or dirt adheres to a filter or filter paper wound around the filter element, 
and an intake resistance is increased and air intake performance will be 
hence deteriorated. For this reason, it is necessary to periodically carry 
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out a maintenance work such as cleaning of a soiled filter element 2 or 
exchanging of the soiled filter element 2 with a new one. In the case of 
carrying out such maintenance work, the cover 3 is first removed 
sideways from the body of the case 1, and the filter element 2 is moved 
transversely (i.e. axially) in the case 1 and then removed therefrom. 

In an internal combustion engine, generally, various elements or 
equipments are arranged around an air cleaner in an engine room. In an 
air cleaner of a conventional structure, it is necessary to provide a space 
around the air cleaner for transversely removing the cover from the case 
and moving the filter element in the transverse direction. There is a 
possibility of interference of the filter element with the other elements or 
equipments disposed around the filter element, thus providing a problem 
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nj in the maintenance work. 
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f[J SUMMARY OF THE INVENTION 

An object of the present invention is to substantially eliminate 
defects or problems encountered in the prior art mentioned above and to 
provide an air cleaner capable of requiring no specific space for 
maintenance work around the air cleaner and easily carrying out the 
maintenance work. 

This and other objects of the present invention can be achieved 
according to the present invention by providing, in one aspect, an air 
cleaner comprising: 
a case; 

a cover detachably mounted to the case; 

a filter element accommodated in the case, said filter element 
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having a cylindrical shape having a central axis therealong; and 
a pair of support members provided for the cover, 
wherein said the pair of support members can be engaged with 
both end portions of the filter element in an axial direction thereof so as to 
hold the filter element between the support members,' 

and wherein removing said cover from the case removes the filter 
element from the case together with the cover and disengaging said filter 
element from the support members removes the filter element from the 
cover. 

According to the structure of this aspect, when the cover is 
removed from the case, the filter element is also removed together with the 
cover. The filter element can be disengaged from the cover after removing 
p] the cover upward from an engine room of a vehicle, for example, so as not 

to interfere with peripheral elements or parts. Accordingly, it is not 
necessary to specifically form a space around the air cleaner for 
maintenance, and hence, the maintenance itself can be easily performed. 

In a preferred embodiment of the above aspect, one of the paired 
support members is mounted to the cover to be rotatable through a hinge 
device, and the paired support members can be engaged with the filter 
element by rotating (pivoting) the one of the paired support members in 
one direction and disengaged therefrom by rotating the same in another 
direction. This one of the paired support members comprises a disc plate 
section, a rotatable (pivotal) shaft attached to the disc plate section and a 
connection pin connected to the rotatable shaft, and the cover is provided 
with a pin receiver to receive the connection pin, the connection pin and 
the pin receiver constituting the hinge device about which the 



o 
H 

00 

jjsxija 



iU 



iU 



3 



above-mentioned one of the support members is rotated. The pin receiver 
may be formed with a groove into which the connection pin is fitted when 
rotated. 

The cover is provided with a support member holding rib for 
holding that one of the paired support members at a predetermined angle 
with respect to the case to hold the filter element between the paired 
support members. 

According to the location of the hinge device and the pivotal 
motion of one of the support members, the filter element can be surely 
supported by the cover, with substantially no shifting of position, when 
the cover is removed from the case, and the filter element can be 
thereafter easily disengaged from the cover, improving a maintenance 
work. Furthermore, when the filter element is assembled in the case and 
supported by the support members at both ends, the filter element can be 
placed to the predetermined position with no tilting from a predetermined 
axial line. 

Furthermore, the location of the support member holding rib can 
ensure the axial holding force, so that the filter element can be surely 
supported at its both ends by the support members, thus achieving a 
sealing performance. 

In a modified aspect of the present invention, there is also provided 
an air cleaner for an engine of a vehicle comprising: 

a case; 

a cover detachably mounted to the case, said cover having an air 
outlet through which air flows out; 

a filter element accommodated in the case, said filter element 
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having a cylindrical shape having a central axis therealong, said central 
axis of the filter element being directed in a direction other than a vertical 
direction with respect to a body of the vehicle to which the engine is 
mounted; and 

a pair of support members provided for the cover, 

wherein said the pair of support members can be engaged with 
both end portions of the filter element in an axial direction thereof so as to 
hold the filter element between the support members to be coaxial with an 
axis of said air outlet, 

and wherein removing said cover from the case removes the filter 
element from the case and disengaging said filter element from the 
support members removes the filter element from the cover. 

The structure of this modified aspect will be preferably applied to a 
transverse-setting type air cleaner in which the central axis of the filter 
element directs in a direction, for example, horizontal direction, other than 
the vertical direction with respect to the vehicle body. This is because, in 
the case of the transverse- setting type air cleaner, it is required to set a 
space for maintenance in the axial direction of the filter element, i.e., 
approximately horizontal direction of the vehicle body. Further, in such 
transverse-setting type air cleaner, the air cleaner can be rectilinearly 
connected in a direction of a throttle body of the engine without bending 
an air outlet provided coaxially with the axis of the filter element, so that 
the air resistance becomes not so large. On the contrary, in the structure 
of the vertical arrangement of the axis of the filter element, it is required to 
bend the air outlet for connecting to the engine throttle body or like, thus 
increasing air resistance. Furthermore, a tire house is generally provided 



in the engine room. However, according to this embodiment, since the 
filter element is directed to the direction other than the vertical direction 
to the vehicle body and an arc section of the air cleaner is effectively 
utilized, the interference of the tire house with the air cleaner can be 
prevented, and hence, the layout or arrangement of the air cleaner can be 
made more free. 

The nature and further characteristic features of the present 
invention will be made more clear from the following descriptions with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

FIG. 1 is a sectional view of an air cleaner according to one 
embodiment of the present invention; 

FIG. 2 is a sectional view showing a cover, a filter element and 
associated portions of the air cleaner of FIG. 1 ; 

FIG.. 3 shows a portion of the air cleaner of FIG. 1 showing a state 
of mounting a support plate to a pin receiver; 

FIG. 4 is a perspective view of the cover of the air cleaner; 

FIG. 5 includes views showing air cleaner assembling steps SI to 

S6; 

FIG. 6 is a partial perspective view showing a modified example of 
an air cleaner according to the present invention; and 

FIG. 7 is a sectional view showing an air cleaner of conventional 
structure. 



DESCRIPTION OF THE PREFERRED EMBOCDIMENT 

FIG. 1 represents an air cleaner for an engine of a vehicle 
according to one embodiment of the present invention, and such air 
cleaner is generally arranged at an intermediate portion of an intake pipe 
(suction pipe) fixed to a vehicle body. 

With reference to FIG. 1, the air cleaner is formed with an air inlet, 
not shown, through which air is introduced inside the air cleaner and is 
provided with a case 7, in which a cylindrical filter element 6 is 
accommodated, and with a cover 5 detachably mounted to the case 7. The 
cover 5 is formed with an air outlet 5a through which the air flows out 
from the air cleaner case 7. 

The case 7 is formed with a peripheral wall section 7a and a 
bottom plate 7b so as to provide a box-shape structure having an opening 
to which a flange portion is formed. The cover 5 is detachably attached to 
the flange portion by means of clamp or like, not shown. 

The filter element 6 entirely provides a cylindrical outer 
appearance and is composed of an inner tube disposed on an inner 
peripheral side of the . cylindrical structure, a filter paper 6a wound up 
around the outer periphery of the inner tube in a wrinkled folded shape 
and closing end portions 6b and 6c disposed both side end portions of the 
filter paper 6a. The closing end portions 6b and 6c have annular ring 
shapes having central opened portions. The air introduced from the air 
inlet around the filter element 6 inside the case 7 passes the filter element 
6 radially inward, and the air that has passed the filter element 6 flows 
inside the filter element along the central axial direction thereof and then 
flows out through an air outlet 5a formed to the cover 5. One 6b of the 



closing end portions may be formed into a disc-shape without being 
formed as disc or annular shape having the central opening. 

Further, the air outlet 5a of the cover 5 may be formed with an air 
flowmeter mount hole 5b as occasion demands. The cover 5 is further 
provided with a pair of support members 8 and 9 which are engaged with 
axial both end portions of the filter element 6 and adapted to support it. 
According to the location of such support members 8 and 9, the filter 
element 6 can be supported to be coaxial with the air outlet 5a formed to 
the cover 5. 

One of the support members comprises a support plate 8 to be 
mounted to the cover 5 to be rotatable by a hinge device, and this support 
plate 8 comprises a circular plate (disc) 8a having a size capable of closing 
the central opening of the closing end portion 6b, a pivotal (rotatable) 
shaft or pin 8b and a connection pin 8c connected, in a perpendicular 
manner, to the pivotal shaft 8b. A pin receiver 8d is integrally formed to 
the cover 5, and the hinge device is composed of the connection pin 8c 
and the pin receiver 8d so that the pin 8c can be rotatable about its 
central axis. When the connection pin 8c is rotated, the support plate 8 
can be rotated (pivoted) between a range shown with two-dot-chain line 
and solid line in FIG. 2. 

FIG. 3 shows the state that the support plate 8 is mounted to the 
pin receiver 8d. With reference to FIG. 3, the connection pin 8c is formed 
with, at its partial portion, a flat surface portion 18 as if it was formed by 
cutting out a circular portion. The pin receiver 8d is formed with a 
U-shaped groove 13 to receive the pin 8c and a stopper member 1 1 having 
a flat portion 19 is also formed to the pin receiver 8d so as to prevent the 
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pin 8c from coming off from the groove 13 when once engaged therewith. 

The connection pin 8c is engaged with (abuts against) the stopper 
member 1 1 by moving the support plate 8 in a direction of arrow A at an 
angle constituted by mating the flat portion 18 of the pin 8c and that 19 of 
the stopper member 11. Under this state, the support plate 8 is rotated 
about the pin 8c in a direction of an arrow B, whereby the pin 8c is 
received in the groove 13 of the pin receiver 8d. According to such 
g a engagement of the pin 8c with the pin receiver 8d, the pin 8c is not come 

S off from the pin receiver 8d at the time of attaching or detaching the filter 

^ element 6. Further, though not shown, the hinge device may be formed by 

a structure capable of press-fitting the pin 8c into the groove 13 of the pin 
receiver 8d. 

!r{ On the other hand, as shown in FIG. 1, the other support member 

jJi " 9 comprises a tubular section 9b fitted to the inner peripheral portion of 
Si! the annular closing end portion 6c and a cover inner wall section 9a 

surrounding the tubular section 9b. The cover inner wall section 9a is 
formed with a seal portion 9c composed of a ring-shaped projection. 

Further, on an inner wall surface of the cover 5, there are 
arranged guide ribs 12, 12 for guiding the filter element 6 at the time of 
assembling as briefly shown in FIG. 5, which will be described hereinlater. 

In an assembling operation, firstly the closing end portion 6c of the 
filter element 6 is fitted into the outer peripheral portion of the tubular 
section 9b of the support member 9, and secondly the support plate 8 is 
rotated in one direction, for example, in a counterclockwise direction in 
FIG. 2. According to such motion, the filter element 6 can be engaged with 
the support members 8 and 9 to hold the same. Then, the filter element 6 
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can be pressed in the axial direction between the support plate 8 and the 
cover inner wall section 9a to thereby seal portions between the closing 
end portion 6b and the support plate 8 and between the closing end 
portion 6c and the cover inner wall section 9a. On the contrary, when 
the support plate 8 is rotated (pivoted) in another direction (i.e. clockwise 
direction in FIG. 2), the engagement between the paired support members 
8 and 9 and the filter element 6 can be released, and then, the filter 
element 6 can be removed from the cover 5. Further, in an alternation in 

0 which the closing end portion 6b is not formed with the central opening, it 

O 

is not necessary to seal the portion between the support plate 8 and the 
m closing end portion 6b, therefore the support plate 8 only attains a 

^ function of supporting the filter element 6. 

j« J A support member holding rib 10 is provided for an inner surface 

" of the case 7 in an inclined manner. This support member holding rib 10 

1 y 

!rj acts to hold the support plate 8 at a predetermined angle so as to hold the 

ii y 

filter element 6 between the support plate 8 and the cover inner wall 
section 9a at the time of attaching the cover 5, to which the filter element 
6 is mounted, to the case 7. 

In the state that the filter element 6 is attached to the case 7 in the 
inclined manner, the axis of the filter element 6 directs a direction 
(obliquely upward direction in FIG. 2) other than the vertical line with 
respect to a vehicle body to which an engine having the air cleaner is 
mounted. The direction of the axis of the filter element 6 is determined so 
that the air outlet 5a arranged to be coaxially with the filter element 6 is 
rectilinearly connected in a direction of a throttle body of the engine 
without bending the air outlet 5a. According to such straight structure of 
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the air outlet 5a, the intake resistance can be reduced. 

FIG. 2 shows the state that the cover 5 and the filter element 6 are 
removed from the case 7. When the cover 5 is removed from the case 
secured to the vehicle body side, the filter element 6 is also removed 
together from the case 7. Then, after the cover 5 and the filter element 6 
have been lifted upward to a position not interfering with other peripheral 
elements or equipments, the support plate 8 will be rotated to the position 
shown with two-dot-chain line in FIG. 2 and the filter element 6 will be 
moved in the axial direction. According to this operation, the filter element 
6 will be removed from the cover 5 as shown in FIG. 4. 

FIG. 5 includes a series of views representing the assembling steps 
or processes SI to S6 of the filter element 6. 

First, in a step SI, a new filter element 6 after exchanging or 
cleaning is prepared and the support plate 8 mounted to the cover 5 is 
rotated in the clockwise direction for mounting the filter element 6. Next, 
in a step S2, the filter element 6 is assembled with the cover 5 so that the 
closing end portion 6c of the filter element 6 is fitted to the tubular section 
9b of the support member 9 attached to the cover 5. When the filter 
element 6 is guided to be slid along the guide ribs 12 formed to the inside 
wall surface of the cover 5, the closing end portion 6c of the filter element 
6 is fitted to the tubular section 9b of the cover 5. 

In a step S3, the support plate 8 is then rotated in the 
counterclockwise direction. Then, in a step S4, when the support plate 8 
is rotated to a position at which the support plate 8 is fitted to the inner 
periphery of the closing end portion 6b, the filter element 6 is pressed in 
its axial direction and then held between the support plate 8 and the cover 
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inner wall section 9a of the support member 9. At this time, both the end 
portions of the filter element 6 are sealed. 

In the next step S5, the cover 5 to which the filter element 6 is 
mounted is assembled with the case 7, and the support member holding 
rib 10 abuts against the support plate 8 to thereby hold and maintain the 
support plate 8 at a predetermined angle. According to the manner 
mentioned above, the assembling of the filter element 6 together with the 
cover ,5 to the case 7 has been completed as represented in a step S6 of 
FIG. 5. 

FIG. 6 shows an air cleaner according to a modified embodiment of 
the present invention. With reference to FIG. 6, if there is a small 
clearance, of an amount not giving influence of the rotation of the support 
plate, between the filter element 6 and the cover 5, a case may have a 
corner portion obliquely cut away. Hence, another type or shape of air 
cleaner can be adopted to the present invention. 

It is therefore noted that the present invention is not limited to the 
described embodiment and many other changes and modifications may be 
made without departing from the . scope of the appended claims. 

That is, for example, the air inlet may be formed to the cover, not 
to the case, and the shapes of the cover and/ or case may be variously 
changed. According to a structure in which a space is formed around an 
air filter, silencer effect will be achieved. Furthermore, there may be 
adopted an arrangement that the axial direction of the filter element may 
be directed substantially horizontally with respect to a body of a vehicle in 
spite of obliquely upward direction as mentioned hereinbefore. The pin of 
the hinge device may be provided for the cover in place of the support 
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plate, and a pin receiver of the hinge device may be provided for the 
support plate in place of the cover. 

Still furthermore, although, in the described embodiment, the 
support plate 8 is attached to the cover 5 through the hinge device to be 
. rotatable, the support plate may be attached to the cover by means of 
elastic member such as plate spring without using the described hinge 
device. In this modified example, the filter element is supported by the 
cover by utilizing the elastic force (elasticity) of the plate spring. 

Q The present application claims priority under 35 U.S.C § 1 19 to 
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Nt Japanese Patent Application No. 2001-479 12, filed February 23, 2001 

5 entitled "AIR CLEANER" The contents of that application are 

i«* incorporated herein by reference in their entirety. 

a 

IV 

m - 

in 
p 
ru 



13 



